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particular spore-coat associated protein N (CotN) , have utilization as 
adjuvants in vaccine formulations. The vaccine formulations most likely 
contain a virulence factor of bacterial origin, which in the case of 
Bacillus genera is the protective antigen. 
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AB A microparticle composition is described comprising a biodegradable polymer, an 
immunogenic single- stranded RNA (ss-RNA) material, a biol . active 
macromol . and a stabilizing agent, wherein the outer surface of the 
resulting microparticle is free from adsorbed mols. The composition is 
effective in providing an immune response in dendritic cells, in 
particular by stimulating increased production of IFN-a. Methods of 
production and uses for treatment of infection and cancer of pharmaceutical 
compns. derived from the microparticles are also claimed and described. 
Thus, 10 mg of polyuridylic acid (poly-U) , dissolved in a 0.5 mL of water 



was mixed with 125 mg of PLA dissolved in 9 mL of DCM. The resultant 
emulsion was added, dropwise, into a stirred secondary aqueous phase (90 mL) 
containing 0.1% weight/volume 

N- [1- (2 , 3-dioleoyloxy) propyl] -N, N, N- trimethylammonium 

chloride (DOTAP) . Following solvent evaporation, hardened DOTAP-stabilized 
polymeric microparticles were harvested by ultracentrifugation prior to 
lyophilization in 1% weight/volume trehalose. 
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AB An aerosol formulation comprising a biodegradable microsphere comprising 
a non-living reagent, such as a sub-unit vaccine, that produces a 
protective immune response in a mammal to whom it is administered. 
Nebulizers and inhalers containing such formulations are also described 
and claimed. 
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AB Protection against virulent plague challenge by the parenteral and aerosol 
routes was afforded by a single administration of microencapsulated Cafl 
and LcrV antigens from Yersinia pestis in BALB/c mice. Recombinant Cafl 
and LcrV were individually encapsulated in polymeric microspheres, to the 
surface of which additional antigen was adsorbed. The microspheres 
containing either Cafl or LcrV were blended and used to immunise mice on a 
single occasion, by either the intra-nasal or intra-muscular route. Both 
routes of immunisation induced systemic and local immune responses, with 
high levels of serum IgG being developed in response to both vaccine 
antigens. In Elispot assays, secretion of cytokines by spleen and 



draining lymph node cells was demonstrated, revealing activation of both 
Thl and Th2 associated cytokines; and spleen cells from animals immunised 
by either route were found to proliferate in vitro in response to both 
vaccine antigens. Virulent challenge experiments demonstrated that 
non-invasive immunisation by intra-nasal instillation can provide strong 
systemic and local immune responses and protect against high level 
challenge. Microencapsulation of these vaccine antigens has the added 
advantage that controlled release of the antigens occurs in vivo, so that 
protective immunity can be induced after only a single immunising dose, 
(c) 2005 Crown Copyright Dstl. Published by Elsevier Ltd. All rights 
reserved. 
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AB Burkholderia pseudomallei, the causative agent of melioidosis, is a 

gram-negative bacterium which can cause either chronic infections or acute 
lethal sepsis in infected individuals. The disease is endemic in 
Southeast Asia and northern Australia, but little is known about the 
mechanisms of protective immunity to the bacterium. In this study, we 
have developed a procedure to utilize dendritic cells in combination with 
CpG oligodeoxynucleotides as a vaccine delivery vector to induce 
protective immune responses to various strains of B. pseudomallei. Our 
results show that strong cell -mediated immune responses were generated, 
while antibody responses, although low, were detectable. Upon virulent 
challenge with B. pseudomallei strain K96243, NCTC 4845, or 576, animals 
immunized with dendritic cells that were pulsed with heat-killed K96243 
and matured in the presence of CpG 182 6 showed significant levels of 
protection. These results show that a vaccine strategy that actively 
targets dendritic cells can evoke protective immune responses. 
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AB A pharmaceutical composition for administration to mucosal surfaces, 

which composition comprises a biologically active agent, a first amount 
of said agent being encapsulated within microspheres which comprise a 
polymer which has a molecular weight in excess of 94 kDa and a maximum 
diameter of 20 ^m, and a second amount of said agent being in a form 
which has a higher bioavailability than said first amount. The 
composition is particularly useful for the intra-nasal administration of 
vaccines in a single shot vaccination. 
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An aerosol formulation comprising a biodegradable microsphere comprising a 
non-living reagent, such as a sub-unit vaccine, that produces a protective 
immune response in a mammal to whom it is administered is described. 
Nebulizers and inhalers containing such formulations are also described and 
claimed. For example, polylactide (Resomer L210) microspheres were loaded 
with either bovine serum albumin or recombinant V antigen (rV) from 
Yersinia pestis using a modified double -emulsion solvent evaporation process. 
Microspheres had a loading of 3.8% (BSA) and 3.3% (rV) , and were capable 
of delivering antigen to the lung and lung lymph node by aerosolization. 
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AB The present invention relates to the use of a microcapsule in the preparation 
of a medicament for administration to an antigen-presenting cell such as a 
dendritic cell of a patient, for the activation of the immune response of 
said patient. APC treated using the microcapsule may be used in 
prophylaxis or therapy, for example to protect a patient against infection 
by a pathogen. 
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AB Background. Transcutaneous immunization (TCI) is a needle-free technique 
that delivers antigens and adjuvants to potent epidermal immune cells. To 
address critical unmet needs in biodefense against anthrax, we have 
designed a novel vaccine delivery system using a dry adhesive patch that 
simplifies administration and improves tolerability of a subunit anthrax 
vaccine. Methods. Mice and rabbits were vaccinated with recombinant 
protective antigen of Bacillus anthracis and the heat -labile toxin of 
Escherichia coli . Serologic changes, levels of toxin-neutralizing 
antibodies (TNAs) , and pulmonary and nodal responses were monitored in the . 
mice. A lethal aerosolized B. anthracis challenge model was used in A/ J 
mice, to demonstrate efficacy. Results. The level of systemic immunity 
and protection induced by TCI was comparable to that induced by 
intramuscular vaccination, and peak immunity could be achieved with only 2 
doses. The addition of adjuvant in the patch induced superior TNA levels, 
compared with injected vaccination. Conclusions. Anthrax vaccine patches 
stimulated robust and functional immune responses that protected against 
lethal challenge. Demonstration of responses in the lung suggests that a 
mechanism exists for protection against challenge with aerosolized anthrax 
spores. A formulated, pressure-sensitive, dry adhesive patch, which is 
stable and can be manufactured in large scale, elicited comparable 
immunoglobulin G and TNA responses, suggesting that an anthrax vaccine 
patch is feasible and should advance into clinical evaluation. 
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AB A pharmaceutical composition for administration to mucosal surfaces, which 

composition comprises a biol . active agent, a first amount of said agent being 
encapsulated within microspheres which comprise a polymer which has a mol . 
weight in excess of 94 kDa and a maximum diameter of 20 jam, and a second 

amount of 

said agent being in a form which has a higher bioavailability than said 
first amount The composition is particularly useful for the intra-nasal 
administration of vaccines in a single shot vaccination. Polylactide 
microcapsules containing 18-20 [ig each of FI and V antigens of Yersinia 
pest is were prepared The mean volume diameter of the microcapsules was 6 urn. 
Efficacy of the single dose intra-nasal delivery of microencapsulated FI 
and V antigens in protecting mice against challenge with Y. pestis is 
described. 
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AB A polycationic carbohydrate such as chitosan, or a pharmaceutical^ 

acceptable derivative thereof, are used as immunostimulants . Vaccine compns . 
containing these polycationic carbohydrates, in particular in particles such 
as microparticles or liposomes are also described and claimed. Methods of 
treatment and the use of the polycationic carbohydrates as 

immunostimulants in the production of vaccines are further aspects described 
and claimed. A solution of 0.75% chitosan solution containing diphtheria 
toxoid was 

vigorously mixed with 200 mg of polylactide dissolved in 5 mL of 
dichloromethane. The emulsion was gradually added into an aqueous phase 
containing 0.5% chitosan and homogenized, then gently stirred overnight until 
dichloromethane was evaporated The microspheres thus obtain were separated, 
washed and lyophilized. The microspheres were injected to mice on day 1 
and day 67 and IgG was monitored. Throughout the 151 day schedule mice 
maintained statistically elevated serum IgG titers to diphtheria toxoids 
as compared to animals treated with free vaccine or microspheres without 
chitosan. 
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AB An aerosol formulation comprising a biodegradable microsphere 

comprising a non-living reagent, such as a sub-unit vaccine, that 
produces a protective immune response in a mammal to whom it is 
administered. Nebulizers and inhalers containing such formulations are 
also described and claimed. 
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biodegradable microsphere 



comprising a non-living reagent, such as a sub-unit vaccine, that produces 
a protective immune response in a mammal to whom it is administered is 
described. Nebulizers and inhalers containing such formulations are also 
described and claimed. For example, polylactide (Resomer L210) 
microspheres were loaded with either bovine serum albumin or 
recombinant V antigen (rV) from Yersinia pestis using a modified 
double-emulsion solvent evaporation process. Microspheres had a 
loading of 3.8% (BSA) and 3.3% (rV) , and were capable of delivering 
antigen to the lung and lung lymph node by aerosol izat ion. 
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AB An aerosol formulation comprising a biodegradable microsphere comprising 
a non-living reagent, such as a sub-unit vaccine, that produces a 
protective immune response in a mammal to whom it is administered. 
Nebulizers and inhalers containing such formulations are also described 
and claimed. 
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AB Percutaneous vapor dosing studies have generally used saturated vapor 



concentration 

(SVC) measurements to estimate the exposure dose (Ct) of vapor produced from 
volatile liquid within a closed system. The purpose of this study was to 
. clarify whether the assumption was valid when translated to a biol . system 



(swine skin) using sulfur mustard (SM) air a model skin penetrant. Three 
systems were evaluated, two containing sk4n andva control system (without 
skin) . At set time points, samples from t?he headspace of each dosing 
system were extracted using a gas-tight syringe and analyzed by gas chromatog. 
in conjunction with a f lame-ionization detector. This demonstrated the 
rapid achievement of a constant vapor concentration within the biol . and 
control 

systems and enabled a comparison with previously determined SVCs attained under 
ideal conditions. All 3 systems attained a constant vapor concentration 
within 2 

min of exposure to SM. The control system reached an equilibrium vapor 
concentration 

of 1179 ± 164 mg/m3, a value not significantly different from that 
derived from the SVC (13 63 mg/m3) . Because of absorption in the skin 
systems, SM vapor concns . were significantly lower than that derived from 
the SVC and were dependent on the skin surface area within the dosing 
chamber (592 ± 246 mg/m3 for a surface area of 10.15 cm2 and 740 ± 
224 mg/m3 for a surface area of 2.54 cm2) . The assumption that SVC gives 
an acceptable measure of the Ct was shown to be valid by comparison with 
sulfur mustard recovered from the skin. (c) 2006 Preston Publications. 
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non-living reagent, such as a sub-unit vaccine, that produces a protective 
immune response in a mammal to whom it is administered is described. 
Nebulizers and inhalers containing such formulations are also described and 
claimed. For example, polylactide (Resomer L210) microspheres were loaded 
with either bovine serum albumin or recombinant V antigen (rV) from 
Yersinia pestis using a modified double -emulsion solvent evaporation process. 
Microspheres had a loading of 3.8% (BSA) and 3.3% (rV) , and were capable 
of delivering antigen to the lung and lung lymph node by aerosolization. 
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rat respiratory tract 
AU Maidment, Michael P.; Upshall, David G. 
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Technical Information Service, Springfield, Va. 
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AB Gaseous organof luorine pulmonary edemagens, perf luoroisobutene , 

hexaf luorocyclobutene, and chloro-, bromo-, and hydrogen substituted 
derivs. of hexaf luorocyclobutene were inhaled by rats in a flow through, 
head or nose only exposure apparatus, which permitted the breathing parameters 
of the animals to be determined online. At the same time the amount of 

retained 

gas was determined by gas chromatog. The degree of retention is correlated 
with the vapor pressure of the gases and there is evidence of a saturable 
component within the respiratory tract that is both time and concentration 
dependent. There was no histopathol. damage within the respiratory tract. 
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AU Upshall, David G.; Gouldstone, Stephen J.; Macey, Neil; Maidment, 

Michael P.; West, Sarah J.; Yeadon, Michael 
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DT Journal 
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AB Blood plasma from guinea pigs, rhesus monkeys, and humans hydro lyzes 

peptidoaminobenzophenone diazepam prodrugs to diazepam. In vitro, there 
is >85% conversion of the lysyl analog to^diazepam and the rate of 
conversion is of the first order with half -lives of hydrolysis of 0.42, 
2.7, and 4.2 min for the 3 species, resp. In blood plasma, the rates of 
hydrolysis were greatest for the Ala, Leu, and Met analogs, with no 
hydrolysis of the Pro analog. The apparent Km ranged from 140.9 nM 
(Gly) to 14.7 |xM (lie) and Vmax from 79.2 (Ala) to 3 . 7 (Val) nmol min-1 
mL-1 plasma. The enzyme in human plasma was partially purified by 
ammonium sulfate fractionation and gel filtration, and was characterized 
with respect to substrate specificity, pH, ionic strength, temperature, and 
interaction with selected inhibitors. Three components of enzyme activity 
with respect to the Lys, Gly, lie, and Ala analogs were identified. The 
major component had a mol . weight of 174 kDa and the minor components had 
mol. wts of 64 and 3 80 kDa. The enzyme had an apparent Michaelis constant 
little different from that determined for plasma. The enzyme reaction was 
maximal at 55° but the enzyme denatured at temps. >50°. The 

pH optimum was 7.5 and activity increased with ionic strength to a maximum at 
H = 0.8. It was not inhibited by physostigmine , pyridostigmine, 
iodoacetic acid or EDTA, but La3+ (300 i^M) and p-chloromercuribenzoate 
(600 jxM) inhibited the hydrolysis. The enzyme may be a blood plasma 
aminopeptidase of the C-esterase type. 
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to diazepam in guinea pigs and rhesus monkeys 
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AB The pharmacokinetics of a lysyl, peptidoaminobenzophenone, diazepam 

pro-drug has been determined in guinea pigs and rhesus monkeys after i.v. and 
i.m. injection. After i.v. injection in the guinea pig and rhesus monkey 
at molar equivalent doses, high levels of diazepam were seen in blood 
within 1 min and which decayed tri- and biexponentially resp. The overall 
bioavailability of diazepam from prodrug was between 82.9% and 89.5%. 
After i.m. injection of the pro-drug to guinea pigs 91.7% was converted to 
diazepam and peak blood levels were achieved sooner than from diazepam 
itself (15 min and 25 min resp.) . In the two rhesus monkeys studied, the 
time course of the appearance of diazepam in the blood stream was similar 
to the guinea pig; however the bioavailabilities of diazepam from pro-drug 
were lower (59.9% and 45.3%). Differences were apparent between the two 
monkeys in the ability to demethylate diazepam. The monkey with the 
greatest ability to demethylate diazepam had the lower bioavailability of 
diazepam from either parent or pro-drug. The rates and amount of conversion 
of pro-drug to diazepam confirm in vitro studies reported elsewhere. 
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AU Gordon, James J./ Inns, Robert H.; Johnson, Martin K. ; Leadbeater, 

Levence; Maidment, Michael P.; Upshall, David G. ; Cooper, Graham 

H.; Rickard, Robert L. 
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SO Archives of Toxicology (1983), 52(2), 71-82 
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DT Journal 
LA English 

AB The in vitro inhibitory potencies of several nerve agents and other 

organophosphorus compds. against acetylcholinesterase (AChE) [9000-81-1] 
and neurotoxic esterase (NTE) [9013-79-0] were compared. Although the 
I50s against AChE were . apprx . 0 . 1-1 . 0 nM for the nerve agents, the I50s 
against NTE for sarin [107-44-8], soman [96-64-0], and tabun [77-81-6] 
were 2-4 orders of magnitude higher and VX [50782-69-9] had negligible 
activity. A series of bis [©-phenyl -n-alkyl] phosphorof luoridates 
inhibited enzymes at 1.0-100 nM, while ©-phenyl -n-alkyl 
N,N-dimethylphosphoramidof luoridates were active at 0.1-10 uM. From 
the in vitro data, nerve agents should cause delayed neuropathy only at 
doses greatly exceeding the LD50. In hens protected against acute 
toxicity by pretreatment with physostigmine [57-47-6] , atropine 
[51-55-8], and the oxime P2S [154-97-2], delayed neuropathy associated with 
high inhibition of NTE was found at 30-60 + LD50 for sarin but not 
at 38 + LD50 for soman or 82 + LD50 for tabun. At the maximum 
doses tested of the latter 2 compds., the inhibition of NTE was 55 and 
66%, resp. The min. neuropathic doses were . apprx . 100-150 + LD50 
for soman and tabun. As expected from in vitro data, neuropathy, associated 
with a high level of inhibition of NTE, was caused by 1 of the 
bis-phenylalkyl phosphorof luoridates at doses causing negligible acute 
toxicity. The required dose was 9 + that for DFP [55-91-4] 
although the compound was 300 + more active against NTE in vitro 
suggesting that such compds. are rapidly degraded in vivo. The 
phenylalkyl N, N-dimethylphosphoramidof luoridates produced prolonged acute 
signs of poisoning, but they were not neuropathic at the maximum tolerable 
doses nor was the NTE greatly inhibited contrary to the prediction from 
the in vitro data. The enantiomer responsible for the inhibition of NTE 
is preferentially degraded in vivo. Several other 



phosphoramidof luoridates inhibit NTE in vitro at 1.0-100 nM and a number 
of bicyclic phosphates were inactive at 23 u.M. None of these compds . 
was tested in vivo. 
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AB Spore coat-associated proteins from members of Bacillus genera, and in 
particular spore-coat associated protein N (CotN) , have utilization as 
adjuvants in vaccine formulations. The vaccine formulations most likely 
contain a virulence factor of bacterial origin, which in the case of 
Bacillus genera is the protective antigen. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB An aerosol formulation comprising a biodegradable microsphere comprising 
a non-living reagent, such as a. sub-unit vaccine, that produces a 
protective immune response in a mammal to whom it is administered. 
Nebulizers and inhalers containing such formulations are also described 
and claimed. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The use of (i) an antibody specific for Yersinia pestis Fl-antigen, or a 

binding fragment thereof, or (ii) an antibody specific for Yersinia 
pestis V-antigen, or a binding fragment thereof, or a combination of (i) 
and (ii) , in the production of a medicament for the treatment of 
infection by Yersinia pestis. It has been found that such treatments are 
effective therapies for Yersinia pestis infection. In addition, the 
combination produces a synergistic effect when used prophylactically . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

A pharmaceutical composition for administration to mucosal surfaces, 
which composition comprises a biologically active agent, a first amount 
of said agent being encapsulated within microspheres which comprise a 
polymer which has a molecular weight in excess of 94 kDa and a maximum 
diameter of 2 0 urn, and a second amount of said agent being in a form 
which has a higher bioavailability than said first amount. The 
composition is particularly useful for the intra-nasal administration of 
vaccines in a single shot vaccination. 
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biodegradable microsphere comprising a 
non-living reagent, such as a sub-unit vaccine, that produces a protective 
immune response in a mammal to whom it is administered is described. 
Nebulizers and inhalers containing such formulations are also described and 
claimed. For example, polylactide (Resomer L210) microspheres were loaded 
with either bovine serum albumin or recombinant V antigen (rV) from 
Yersinia pestis using a modified double -emulsion solvent evaporation process. 
Microspheres had a loading of 3.8% (BSA) and 3.3% (rV) , and were capable 
of delivering antigen to the lung and lung lymph node by aerosolization. 
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AB The present invention relates to the use of a microcapsule in the preparation 
of a medicament for administration to an antigen-presenting cell such as a 
dendritic cell of a patient, for the activation of the immune response of 
said patient. APC treated using the microcapsule may be used in 
prophylaxis or therapy, for example to protect a patient against infection 
by a pathogen. 
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AB The authors disclose the use of (i) an antibody specific for Yersinia 
pestis Fl-antigen (or a binding fragment thereof) , or (ii) an antibody- 
specific for Yersinia pestis V-antigen (or a binding fragment thereof) , or 
a combination of (i) and (ii) , in the treatment of infection by Yersinia 
pestis. In addition, the combination produces a synergistic effect when used 
prophylactically . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. - 

AB A recombinant microorganism comprises an asporogenic Bacillus subtilis 

strain in which a gene encoding a protease enzyme has been downregulated 
or inactivated. In particular sigma f actorspoIIAC is inactivated such 
that the strain is asporogenic. These strains are particularly useful as 
expression vehicles for proteins such as protective antigen (PA) of 
Bacillus anthracis. 
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AB The present invention relates to a recombinant microorganism comprises an 
asporogenic Bacillus subtilis strain in which genes encoding protease 
enzymes have been downregulated or inactivated and its uses as 
heterologous proteins expression vector. In particular sigma factor 
spoIIAC is inactivated such that the strain is asporogenic. These strains 
are particularly useful as expression vehicles for proteins such as 
protective antigen (PA) of Bacillus anthracis without generating problems 
associated with sporulation. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A pharmaceutical composition which comprises microparticles comprising 

(i) a biologically active compound capable of generating an immune 
response in an animal to which it is administered which is protective 
• against a pathogen; (ii) a polymeric material capable of forming 
microspheres; and (iii) an immunostimulant comprising a phospholipid. 
The composition is particularly useful for the oral administration of 
vaccines . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB An immunogenic reagent which produces an immune response which is 

protective against Bacillus anthracis, said reagent comprising one or 
more polypeptides which together represent up to three domains of the 
full length Protective Antigen (PA) of B. anthracis or variants of 
these, and at least one of said domains comprises domain 1 or domain 4 
of PA or a variant thereof. The polypeptides of the immunogenic reagent 
as well as full length PA are produced by expression from E. coli. High 
yields of polypeptide are obtained using this method. Cells, vectors and 
nucleic acids used in the method are also described and claimed. 
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AB The present invention provides proteins for use in vaccines which are 

capable of inducing protective antibodies directed against C. perfringens 
epsilon toxin when administered to animals or man and thereby providing 
prophylaxis or therapy against infection by C. perfringens epsilon toxin. 
Particularly the present invention provides proteins which are based upon 
the mature toxin of the Clostridium perf ringensepsilon toxin gene, but 
which have a mutation such that the amino acid at position 106 is 
different to the wild-type sequence and their use in vaccine compositions. 
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AB An immunogenic reagent which produces an immune response which is 

protective against Bacillus anthracis is described for use in vaccines. 
This reagent comprising one or more polypeptides which together represent 
up to three domains of the full length Protective Antigen (PA) of B . 
anthracis or its variants. At least one of said domains comprises domain 
1 or domain 4 of PA or a variant thereof which produce the greatest 
protective immunity. The polypeptides of the immunogenic reagent as well 
as full length PA are produced by expression from E. coli. A method of 
producing the said protective antigen or a variant thereof which can 
produce a protective immune response where the the percentage of guanine 
and cytosine residues in the gene sequence is greater than 35% or 
preferably between 50-52%. High yields of polypeptide are obtained using 
this method. Cells, vectors and. nucleic acids used in the method are also 
described and claimed. 
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AB A pharmaceutical composition for administration to mucosal surfaces, which 

composition comprises a biol . active agent, a first amount of said agent being 

encapsulated within microspheres which comprise a polymer which has a mol . 

weight in excess of 94 kDa and a maximum diameter of 20 urn, and a second 
amount of 

said agent being in a form which has a higher bioavailability than said 
first amount The composition is particularly useful for the intra-nasal 
administration of vaccines in a single shot vaccination. Polylactide 
microcapsules containing 18-20 ^ig each of Fl and V antigens of Yersinia 
pestis were prepared The mean volume diameter of the microcapsules was 6 jam. 
Efficacy of the single dose intra-nasal delivery of microencapsulated Fl 
and V antigens in protecting mice against challenge with Y. pestis is 
described. 
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AB A polycationic 


carbohydrate 


such as 


chitosan, or a pharmaceutically 



acceptable derivative thereof, are used as immunostimulants. Vaccine compns . 
containing these polycationic carbohydrates, in particular in particles such 
as microparticles or liposomes are also described and claimed. Methods of 
treatment and the use of the polycationic carbohydrates as 

immunostimulants in the production of vaccines are further aspects described 
and claimed. A solution of 0.75% chitosan solution containing diphtheria 
toxoid was 

vigorously mixed with 200 mg of polylactide dissolved in 5 mL of 
dichloromethane . The emulsion was gradually added into an aqueous phase 



containing 0.5% chitosan and homogenized, then gently stirred overnight until 
dichlorome thane was evaporated The microspheres thus obtain were separated, 
washed and lyophilized. The microspheres were injected to mice on day 1 
and day 67 and IgG was monitored. Throughout the 151 day schedule mice 
maintained statistically elevated serum IgG titers to diphtheria toxoids 
as compared to animals treated with free vaccine or microspheres without 
chitosan. 
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AB A pharmaceutical composition comprising: (i) a biol . active agent; (ii) an^ 
adjuvant chemical which increases the effect of the biol. active agent, said 
chemical selected from one or more of: (A) a polyamino acid, (B) a vitamin or 
vitamin derivative, (C) cationic pluronics, (D) a clathrate, (E) a complexing 
agent, (F) cetrimides, (G) an S-layer protein, or (H) methyl -glucamine; 
(iii) a pharmaceutical^ acceptable carrier or diluent, provided that when 
the chemical (ii) above is selected from (D) or (E) , the biol. active agent 
is an agent which is capable of generating a protective immune response in 
an animal to which it is administered. The composition, which may be in the 
form of a solution or particles such as microspheres or liposomes, is 
particularly useful for mucosal administration of vaccines especially be the 
intra-nasal route, or by parenteral routes. Mice were intranasally 
immunized with admixed FI (5^ig) and V (lfig) antigens of Yersinia 
pestis in conjunction with 2.5% cyclodextrin (I). Serum was analyzed on 
the day 14 for the presence of anti-V and anti-Fl IgG antibodies. I had 
significant absorption enhancer effects as compared to the controls. 
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AB A pharmaceutical composition which comprises microparticles comprising (1) a 
biol. active compound capable of generating an immune response in ah animal 
to which it is administered which is protective against a pathogen; (2) a 
polymeric material capable of forming microspheres; and (3) an 
immunostimulant comprising a phospholipid. The composition is particularly 
useful for the oral administration of vaccines. An aqueous solution containing 
tetanus toxoid and polyvinyl ale. was microencapsulated using an organic 
phase containing poly (L-lactide) and lecithin in CH2C12 . 
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AB A method of protecting a human or animal body from the effects of 

infection with Y. pestis is provided comprising administering to the body 



a vaccine including Yersinia pestis V antigen and Yersinia pestis Fl 
antigens or a protective epitopic part of each of these in a form other 
than- whole Y. Pestis organisms. Preferably the antigens are administered 
in the form of a live vaccine or as recombinantly produced isolated and/or 
purified proteins. DNA encoding the whole or part of the Fl antigen and 
DNA encoding the whole or part of the V antigen may be used directly as a 
agnetic vaccine. 
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AB The present invention provides novel peptides and vaccines containing 

them capable or inducing production of antibodies directed against 
Clostridium perfringens alph-toxin (CPa) in animals to which the) arc 
administered and thereby providing pro-phylazis against infection by 
Clostridium pefringens and/or the alpha-toxin itself. Particularly the 
present invention provides such a vaccine that is relatively safe and 
simple to produce, e.g. by genetic engineering means. Preferred peptides 
comprise theo amino acid sequence of Clostridium perfringens alpha-toxin 
from amino acid 247 to 370 but lack the epitopes necessary for 
phos-pholipase C and/or sphingomyelin hydrolysing activity round between 
amino acids 1 to 240 of that sequence. Further provided are antisera and 
antibodies raised to the peptides and vaccines of the present invention, 
and particularly monoclonal antibodies and hybridoma cell lines for 
their production. 
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AB The present invention provides novel peptides and vaccines containing 
them capable of inducing production of antibodies directed against 
Clostridium perfringens alpha-toxin (CPa) in animals to which they are 
administered and thereby providing prophylaxis against infection by 
Clostridium perfringens and/or the alpha-toxin itself. Particularly the 
present invention provides such a vaccine that is relatively safe and 
simple to produce, e.g. by genetic engineering means. Preferred peptides 
comprise theo amino acid sequence of Clostridium perfringens alpha-toxin, 
from amino acid 247 to 370 but lack the epitopes necessary for 
phospholipase C and/or sphingomyelin hydrolysing activity found between 
amino acids 1 to 24 0 of that sequence. Further provided are antisera and 
antibodies raised to the peptides and vaccines of the present invention, 
and particularly monoclonal antibodies and hybridoma cell lines for 
their production. 
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AB Analogs of Clostridium perfringens e-toxin capable of inducing 

protective antibodies against the toxin are described for protective use. 
Amino acid substitution of the essential histidine at position 106 reduces 
the toxicity of the protein without affecting the antigenicity of the 
protein are particularly preferred. An analog with His-106 substituted 
with proline was prepared as a fusion protein with glutathione-S- transferase 
by expression of the chimeric gene in Escherichia coli. Mice inoculated 
with the protein on days 1, 21 and 3 5 were challenged on day 54 with 
10-103 LD50's of e-toxin. Inoculated mice were fully protected up 
to 100 LDSO's of e-toxin. 
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AB A vaccine including Yersinia pestis V antigen and FI antigen or a 

protective epitopic part of each of these is provided to protect human and 
animals from plague caused by Y. Pestis. Preferably the antigens are 
administered in the form of a live vaccine or as recombinantly produced 
isolated and/or purified proteins. DNA encoding the whole or part of the 
FI antigen and DNA encoding the whole or part of the V antigen may be used 
directly as a genetic vaccine. Production of attenuated Salmonella typhi for 
use as a vector in oral vaccine was shown. The vaccine is to induce local 
stimulation of the gut-associated lymphoid tissue and by trafficking of 
lymphocytes through the common mucosal immune system to provide a 
secondary stimulation of the bronchial associated lymphoid tissue such that a 
secretory IgA is achieved at the respiratory mucosal surface. 
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Novel DNA constructs are provided that are capable of transforming 
microorganisms such that they can be used as live or attenuated vaccines 
which induce such immune response at mucosal surfaces. Further provided 
are such transformed microorganisms per se and vaccine compns . containing 
them. Preferred constructs of the invention are capable of transforming 
microorganisms such that they express Yersinia pestis protein or a 
protective epitope fragment thereof while retaining a capability to 
establish themselves in human or animal gut environment. Several 
constructs have been identified that are capable of transforming gut 
dwelling organisms such as Salmonella typhimurium or S. typhi to enable 
V-protein antigen production 
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AB 



Novel DNA constructs are provided that are capable of transforming 
microorganisms such that they can be used as live or attenuated vaccines 
which induce such immune response at mucosal surfaces. Further provided 



are such transformed microorganisms per se and vaccine compns . containing 
them. Preferred constructs of the invention are capable of transforming 
microorganisms such that they express Fl based protein while retaining a 
capability to establish themselves in human or animal gut environment. 
Several constructs have been identified that are capable of transforming 
gut dwelling organisms such as S. typhimurium or S. typhi to enable Fl 
antigen production, but most of these affect the organism such that it can no 
longer function effectively in the gut, at least in so far as it cannot 
express the antigen e.g. being unstable and losing plasmid. 
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AB Novel peptides and vaccines containing them capable of inducing production of 
antibodies directed against Clostridium perfringens a-toxin (CPa) 
are prepared for prophylactic use. The present invention provides a vaccine 
that is relatively safe and simple to produce, e.g. by genetic engineering 
means. Preferred peptides include are from the region of amino acids 
240-370 of Clostridium perfringens a-toxin that therefore lack 
epitopes from the phospholipase C and/or sphingomyelin hydrolyzing 
activity found between amino acids 1 to 240. Further provided are 
antisera and antibodies raised to the peptides and vaccines of the present 
invention, and particularly monoclonal antibodies and hybridoma cell lines 
for their production A sequence encoding [247-350] -a-toxin was prepared 
from the gene by PCR and expressed using pBluescript; the antigen was 
manufactured as a fusion protein glutathione-S-transf erase and the fusion 



protein purified and cleaved by standard methods. The peptide did not have 
sphingomyelinase activity and did not cause hemolysis of mouse 
erythrocytes in vitro; injection of it 10 ng into a mouse did not cause 
death. The peptide reacted with antibody to whole toxin. Mice vaccinated 
with the peptide, or the fusion protein raised neutralizing antibodies and 
all resisted an i.p. challenge with toxin 10 ng. The. 
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AB An aerosol formulation comprising a biodegradable. 

microsphere comprising a non-living reagent, such as a sub-unit 
vaccine, that produces a protective immune response in a mammal 
to whom it is administered. Nebulizers and inhalers , containing such 
formulations are also described and claimed. 
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AB An aerosol formulation comprising a biodegradable 

microsphere comprising a non-living reagent, such as a sub-unit 

vaccine, that produces a protective immune response in a mammal to 

whom it is administered is described. Nebulizers and inhalers containing such 

formulations are also described and claimed. For example, polylactide 

(Resomer L210) microspheres were loaded with either bovine serum 

albumin or recombinant V antigen (rV) from Yersinia pestis using 

a modified double -emulsion solvent evaporation process. Microspheres 

had a loading of 3.8% (BSA) and 3.3% (rV) , and were capable of delivering 

antigen to the lung and lung lymph node by aerosolization. 
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*ABS TRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
AB Purpose. With the aim of developing multivalent vaccines for 

single-injection, we examined the feasibility of combining antigens in 
biodegradable microspheres. Such vaccines are 

expected to improve vaccination coverage by reducing the number 
of vaccination sessions required to generate immunity. 

Methods. Mono- and multivalent vaccines of Haemophilus 
influenzae type b (Hib) conjugate, diphtheria toxoid (DT) , tetanus toxoid 
(TT) , and pertussis toxin (PT) in poly (lactic acid) and 
poly (lactic-coglycolic acid) microspheres were prepared by spray 
drying, and the influence of coencapsulated antigens and excipients on 
antigen loading, release, and stability was examined. Two tetravalent 
formulations were tested in guinea pigs. 

Results. Monovalent Hib and PT vaccines showed loading 
efficiencies of 10% (Hib) and 30% (PT) in both polymers. The loading 
efficiencies increased upon addition of trehalose and, even more, when the 
antigens were coencapsulated in di- and trivalent combinations. Highest 
loading efficiencies (>80%) were achieved with trivalent formulations 
(DT+PT+Hib) that 'also contained coencapsulated albumin. The percentage of 
antigen released during 24 h of incubation was typically 10-40% and 
decreased as loading efficiency increased. Enzyme -linked immunosorbent 
assay (ELISA) data revealed that TT, DT, and PT remained antigenic 
throughout the encapsulation and subsequent release processes. Finally, 
all antigens maintained their immunogenic ity, since strong and sustained 
antibody responses were elicited after a single injection of tetravalent 



microsphere vaccines (DT+TT+PT+Hib) in guinea pigs. 

Conclusions. This study reveals technologic benefit as well as an 
immunological potential of multivalent single - inj ect ion 
microsphere vaccines. The results support our 

hypothesis that coencapsulation of several antigens may intrinsically 
improve entrapment of antigenic and immunogenic antigen probably by virtue 
of increased protein concentration during microencapsulation leading to 
mutual stabilization of the. components. 
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AB The only single- shot vaccine delivery system for Plague, a 
biodegradable microspheres, has been evaluated in the 

mice through three deliver routes, i-p., s.c, and i.m. This single-shot 
vaccine delivery formulation provides the repeated administration 
automatically. Poly lactide-co-glycolide microspheres have 
great potential as a novel vaccine delivery system for sustained 
release of protective antigen in preventive medicine. 
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AB A review. Plague is an extremely virulent and potentially lethal 
infection caused by the bacterium Y. pestis. The current 
vaccine used to immunize against plague often fails to engender 
solid (100%) protection against inhalational infection with Y. 
pestis. Similarly, logistical factors favor the development of 
non-parenteral immunization protocols to counter plague. Recently an 
improved parenteral vaccination strategy for plague, based on 
the recombinant subunit approach, has entered clin. trials. The Yersinia 
pestis subunit antigens (Fl and V) have been successfully 
incorporated into novel vaccine delivery systems such as 
biodegradable microspheres composed of poly-1- (lactide) 
(PLLA) . Intranasal and intratracheal administration of PLLA 
microencapsulated Fl and V serves to protect exptl. animals from 
inhalational and s.c. challenge with virulent Y. pestis bacilli. 
Liposomes have also been used to improve the immunogenicity of 
intranasally administered Y. pestis antigens, and the 

effectiveness of this approach to plague immunization has been evaluated. 
Tetanus and diphtheria still cause many deaths worldwide. The maintenance 



of protective immunity to diphtheria and tetanus requires booster 
injections of the currently licensed toxoid vaccines. 

Consequently, many people remain unprotected. Improved coverage may well 
result from the development of effective non- invasive vaccines 
that could be readily distributed and potentially self -administered. To 
this end, the intranasal and inhalational routes of administration have 
been extensively investigated. Tetanus and diphtheria toxoids have been 
delivered intranasally to exptl . animals using a wide variety of adjuvants 
(enterotoxin derivs . ) , penetration enhancers (cyclodextrins , bile salts, 
surfactants, cat ionic polymers) and delivery systems (microspheres 
and liposomes) . As compared with parenteral vaccination, nasal 
immunization has been shown favorably effective in small animal models, 
and a limited number of early phase clin. trials. As a caveat to this, 
adjuvantization of toxoid/ subunit mols. appears to be a requisite for 
elicitation of appreciable immunol . responses, following nasal 
administration of acellular immunogens. Testing in larger animal models 
and humans is needed to ascertain if the promising results obtained in 
rodents can be reciprocated without compromising safety. 
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AB We have compared the ability of intramuscularly and intratracheally 

administered recombinant Fl and V subunit antigens to safeguard mice from 
a lethal systemic challenge with plague. The combined subunit s (lmug V 
plus 5 mug Fl) were inoculated either in the 'free 1 state as a solution, 
or entrapped within microspheres composed of a 

biodegradable polyester (Poly-L-lactide) , on day 1 and 60 of the 
experiment. In comparison to the other regimens, introduction of 
microsphere suspensions into the respiratory tract resulted in 
statistically elevated levels of specific immunoglobulins in day 82 lung 
wash samples. A subcutaneous challenge with virulent Yersinia 
pestis bacteria on day 137, equivalent to more than 105 mouse 
LD50s, was comparatively well tolerated by all subunit treatment groups 
(with survival rates between 66 and 90%) . In contrast, 80% of the mice 
injected intramuscularly with soluble Fl and V were defeated by a 107 
MLD50 subcutaneous challenge, whereas the group immunised intramuscularly 
with microparticles were significantly better protected (p < 0.1) with 50% 
survival. Similarly, mice immunised intratracheally with microparticles 
were significantly better safeguarded (56% survival-) compared with the 
group immunised with soluble subunits intramuscularly (p < 0.01). Soluble 
sub-units delivered intratracheally afforded 33% protection against 107 
MLD50s. These data indicate that bronchopulmonary administration of 
microsphere co-encapsulated recombinant Fl and V antigens elicits 
a similar level of protective immunity against systemic plague infection 
as that evoked by injecting co-encapsulated subunits into the muscle. 
Such findings corroborate the thesis that introduction of appropriately 



formulated Fl and V subunits into the respiratory tract may be an 
alternative to parenteral immunisation schedules for protecting 
individuals from plague. 
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AB We have investigated noninvasive immunization to plague. Recombinant 

subunit antigens, Fl and V from Yersinia pestis, were 

coencapsulated in biodegradable poly (L-lactide) 

microspheres and intranasally administered to mice over a range of 
dose levels. Proteins retained antigenicity during, and 
postmicroencapsulation as evidenced by immunoblotting and capture 
enzyme-linked immunosorbent assay protocols. Supporting the rationale 
that a subunit antigen based vaccine for plague should contain 
both the Fl and V antigens, we observed that systemic antibody titres to V 
were improved by concomitant nasal immunization with Fl. Conversely, 
serum titres to Fl were unaffected by the presence of V in the nasal 
inoculum. Interestingly, intramuscular injection of Fl augmented humoral 
immunity to nasally applied V antigen, suggesting that Fl adjuvantizes 
nasally instilled V even when introduced at a spatially distinct location. 
Although the magnitude of the specific serum response to nasally applied 
microspheres and equivalent doses of soluble subunits was not 
always directly proportional to administered dose and frequency of dosing, 
generally coencapsulated antigens evoked higher titred serum antibody 
responses. Also, when T-cell recall indices were measured they were found 
to be maximum in microsphere vaccinees. As few as two 

appropriately timed nasal inoculations of coencapsulated Fl and V afforded 
complete protection from >100 LD50»s inhalational challenge with virulent 
Y. pestis. These data expand on previous findings from our 
laboratories, providing further insight into the mechanics of safeguarding 
mice from plague through nasal immunization. Further, these results 
demonstrate that in a murine model, solid protection from pneumonic plague 
can be engendered by two intranasal administrations of appropriately 
formulated recombinant proteins. 
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AB Intra- tracheal, intra-nasal and intramuscular immunization with admixed Y. 
pestis sub-units (3 mug V, 0.47 mug Fl) or equivalent doses of 
poly-L-lactide microsphere co-encapsulated antigens was done. 
Systemic and mucosal responses to Fl and V differed according to 
immunization route, and encapsulated status of the sub-units. 
Irrespective of immunization site, particulated sub-units stimulated 
statistically superior primary systemic reactions, with intra- tracheal and 
nasal microsphere immunizations eliciting superior serum anti-V 
IgG titres in comparison to intramuscular injection of free 
vaccines (p < 0.001 beyond day 8). Pulmonary and nasal delivery 
of microspheres induced primary serum anti-V IgG titres which 
were greater (p < 0.039) or equal to (p > 0.056) those after intramuscular 
injection of spheres. In terms of serum anti-Fl titres, mice responded 
best to intramuscular, and comparatively poorly to intra-nasal 
immunizations. Intra-tracheal administration of microspheres 
induced strongest responses in the respiratory tract, dominated by the IgG 
rather than IgA isotype. An intra-nasal booster immunization on day 63 
potentiated strong local and circulating anti-V IgG titres in 
microsphere vaccinees. Priming and boosting with free 
vaccines induced significantly depressed secondary serum anti-Fl 
titres relative to microsphere immunizations (p < 0.024 at days 
78 and 120) . In contrast to other priming sites, intratracheal 
instillation of encapsulated vaccines facilitated the induction 
of IgG antibody to both Fl and V in day 146 broncho-alveolal washings. 
With the exception of primary responses to Fl in mice immunized 
intra- tracheally with microspheres, IgGl was the dominant 
subclass of anti-Fl/V IgG in serum. We conclude that introduction of 
biodegradable microspheres containing the Fl and V 

subunits into to the upper or lower respiratory tract engenders immune 
responses of a magnitude comparable with that induced by parenteral 
immunization, and may present a means of protecting individuals from 
plague . 



